GM-CSF-DFF40: a novel humanized immunotoxin induces apoptosis in acute myeloid leukemia cells.
DNA fragmentation factor 40 (DFF40) is an endonuclease that acts downstream in the apoptotic cascade. The objective of this study was to generate a novel humanized chimeric protein with human DFF40 fused with GM-CSF for targeting acute myeloid leukemia (AML) cells. cDNA cloning of human DFF40 and GM-CSF was done and the chimeric gene GM-CSF-DFF40 was generated by overlap extension PCR. The fusion protein was expressed in E.coli, purified, refolded and characterized. In vitro cytotoxicity was evaluated on various AML cell lines. Treated cell lines were screened for various morphological and biochemical changes that are characteristic of apoptosis, by different assays like annexin V-FITC staining, TUNEL assay, JC-1 staining and immunocytochemistry of pro-apoptotic proteins and caspases. Cell cycle analysis of treated cells was done to quantify the percentage of apoptotic cells. The chimeric protein was found to be cytotoxic to AML cells in a dose and time dependent manner. Morphological changes such as formation of apoptotic bodies were revealed by microscopic examination of treated cells after staining. Immunocytochemical staining demonstrated biochemical changes such as changes in mitochondrial membrane potential, mitochondrial co-localization of Bax, cytochrome c release, presence of activated caspase-3 and DNA fragmentation. FACS analysis proved the presence of apoptotic cells following treatment. The chimeric protein GM-CSF-DFF40 was found to mediate targeted killing of AML cells by inducing apoptosis. Thus, this chimeric construct can act as a prospective candidate for targeted therapy of AML and other malignancies where GM-CSF receptor expression is upregulated.